Automated co-culture system for spatiotemporal analysis of cell-to-cell communication.
We present a microfluidic co-culture system that generates localized and precisely formulated immune signals among a population of cells, enabling spatiotemporal analysis of paracrine signal transmission between different cell types. The automated system allows us to create temporally modulated chemical inputs that can be delivered to single signal-transmitting and receiving cells in a highly controlled way. Using this system we stimulated a single macrophage with brief pulses of bacterial LPS and observed the macrophage transmitted TNF signal propagating in a population of fibroblasts via NF-κB activation. The signal receiving fibroblasts transformed the TNF signal into a spatiotemporally distributed NF-κB output, recapitulating the initiation of immune response to bacterial infection.